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Abstract 
Consumer behaviour is one of the most important issues with respect to energy consumption rather than technical 
measurement. It is a parameter to measure the energy demand within the environment. Within the scope, researchers 
mainly focus on the household environment with little attention given to higher education institutions (HEIs). The 
main problems in HEIs are their student who s the main contributor of waste. It s also found that unclear target from 
the management of reducing energy waste and practice for the students is the main reasons on why energy saving 
behaviour difficult to establish in universities. Hence, knowledge of energy consumption behaviour among the 
students requires to be assessed. This research proposes to analyse energy consumption behaviour patterns through 
students energy demand; and develop a model that could estimate the potential saving and future energy demands in 
HEIs. Combination of qualitative, quantitative and experimentation method were proposes as suitable approach on 
assessing the energy consumption behaviour in HEIs environment. This research proposal expected to contribute to 
the analysis, methodology and design a model of energy behaviour consumption pattern in Malaysian HEIs. This will 
help in understanding of people's behaviour and react against energy use, and as an energy demand benchmark to the 
HEIs.   
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of JIBES University, 
Jakarta   
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1. Introduction 
Energy modelling is a topic of interest among engineers and scientists concerned with energy supply 
and demand in different sectors of the economy. It is a powerful tool that has a capability of making a 
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contribution to the planning and formulation strategies and policy of energy sector (Europe, 1982). 
However, before formulating the strategies, an assessment is required to estimate energy demand and 
consumption among users.  
Students are a group of energy wasters in higher educational institutions (Galis & Gyberg, 2010). 
Students lifestyles are the main factor of energy wastage which is mainly governed through their socio-
material practices. There is little systematic research conducted to address energy use in educational 
organizations, especially among students. Apart from that, it is also found that information on individual 
behaviour in energy use is also lacking based on research among organizations and offices (Lo et al. 
2012). Therefore, studying energy use behaviour at individual levels in organizations should be the first 
step towards energy consumption behavioural assessment. Yen et al. (2010) highlight that Malaysian 
universities inefficient use of energy and lack of awareness among students have contributed to energy 
wastage. They suggest that the non-structural method can contribute to energy conservation in Malaysian 
universities. Their viewpoint is supported by Ting et al. (2011).  
There is a real gap between energy-saving behaviour and energy-wasting behaviour among HEIs 
students in practice as well as in the literature. These are proven from studies on behavioural patterns that 
interest in focusing the Green energy users and energy conservation (Paço & Raposo 2009; Paço & 
Varejão 2010). However, there s rarely found in literature on backward process of analysing individual 
energy consumption behavioural pattern. Lack of analysis of individual energy consumption behavioural 
pattern has left non-detailed explanation of the factors and shifters that affect the total energy 
consumption. Without consideration of these issues, there will be uncertainties in measuring the 
individual energy use and these will lead to the lack of information on potential energy saving.  
Many energy consumption behavioural models are non-quantitative and this has led to inconsistent 
energy demand models from behavioural perspective (Weber & Perrels 2000). It is supported by 
Lins et al. (2002), where demand side management (DSM) from engineering basis focuses on appliance 
characteristic and usage without observation onconsumers behaviour. The complexity of behavioural 
studies in terms of variables used has left unexplained phenomena on determining energy consumption 
behaviour (Stephenson et al. 2010).  
The theory to develop in this proposes research is to explain students behaviour towards their energy 
consumption. It attempts to understand the patterns among the students from their energy use and 
estimated the demand through the behavioural viewpoint. Hence, the research idea is to use the concept of 
energy culture behaviour model into the Malaysian HEIs environment and to categorize it into three 
different energy users' pattern, namely high, medium and low users. Through the assessment, it can 
explain the current energy consumption behaviour pattern and the energy demand. The understanding of 
the phenomena will assist the universities in estimating their current and future energy demand. On top of 
that, the potential saving can be drawn through the patterns and aid university management to strategies 
their energy policy and campaign towards energy saving within the campus (Geethanjali et al. 2007). 
2. Literature Review 
Energy behavioural models are frequently discussed in the economic psychology.                
Household energy use in terms of energy behaviour and energy behavioural patterns on home temperature 
and ventilation have been  examined (Van Raaij & Verhallen 1983a; 1983b). There are five clusters of 
behavioural pattern, namely conserve , spenders , cool , warm and average (Van Raaij & Verhallen 
1983b). Conserve uses less energy, while spenders use more energy than the average group. The cool 
and warm clusters use less energy than the average group. This clustering approach is accessed by their 
socio-demographic and attitudinal variables: home temperature while at home, home temperature during 
absence from home, airing rooms, and the use of the hall s door. Santin (2011) discusses a similar 
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phenomenon of behavioural pattern whereby there are five behavioural patterns identified: spender 
uses more space, more use of electronics, more hours of heating, more hours of ventilation, no energy 
saving concern; affluent cool uses more space, more hours of ventilation; conscious warm uses 
more space, more use of electronics, more hours of heating, fewer hours of ventilation, energy saving 
concern; comfort more use of electronics, more hours of heating, more hours of ventilation; and 
convenience cool more use of electronics, more hours of ventilation. The patterns were similar since 
the earlier findings by Van Raaij and Verhallen (1983b) in term of climate perspective, which shows there 
are consistent findings within these areas.  
Lutzenhiser (1992) discusses the cultural model of energy consumption based on four dimensions of 
energy consumption model, namely engineering, economics, psychology, and anthropology. The cultural 
model presents materials culture such as buildings, furnishings, technology etc, interwoven with roles, 
relationships, conventional understandings, rules and beliefs into the cultural practices of groups or in 
other word, how lifestyle explains energy consumption within the organization. Albeit descriptive, 
using explanatory and predictive application levels in cultural models, a systematic explanation of how 
groups behave can be captured. Stephenson et al. (2010) expand the energy cultural model by developing 
a framework that is able to examine the interaction between materials culture, cognitive norms, and 
energy practice aspects. Through the interaction, the understanding of consumer energy behaviour at its 
most fundamental level can be assessed. 
The model and framework discussed by Lutzenhiser (1992) and Stephenson et al. (2010) give an 
understanding of the correlation between individual behaviour and energy consumption. However, these 
works never extend to the understanding of the pattern of energy use. This generates a question of what 
are individual behaviours at different levels of energy consumption. For example, different persons have 
different attitudes, beliefs, and lifestyles, but if these behaviours were grouped according to consumption 
levels, the chances to understand their energy demand will be better. The potential energy saving can be 
assessed from each group by analysing the shifter factors of energy consumption. This information is very 
useful especially for larger organizations such as HEIs for engaging suitable strategies and developing 
policies regarding their financial budgeting and energy management within the campus.     
                                                                 (a)                                                      (b) 
Fig. 1. (a)  Energy Culture Framework by Stephenson et al. (2010), (b) Energy Behaviour Pattern by 
Van Raaij and Verhallen (1983b).   
Basically, there are plenty factors that reflect the energy consumption behaviour as suggested by 
Stephenson et al. (2010). However, only selected energy consumption behaviour factors from energy 
culture framework were use for this study and suit with the Malaysian HEIs environment. These factors 
were categories into two, the external and the internal factors. The external are the factor that was the 
uncontrollable element of the individual and the internal is what an individual could control, such explain 
in Table 1.  
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Table 1. Energy Consumption Behaviour Factors 
Internal Factors External Factors 
Device & Setting; Environmental Concern; 
Activity; Social Aspiration; and Comfort 
Building Regulation; Available Technology; Education; 
Social Marketing; and Demographic.  
3. Methodology   
The research idea is to use the concept of energy culture behaviour model into HEIs environment and 
to categorize it into three different energy users' pattern, namely high, medium and low users. These were 
based on Van Raaij and Verhallen (1983b), Lutzenhiser (1992), Stephenson et al. (2010) and 
Langevin et al. (2012). In developing the energy consumption behaviour model, conjoint analysis is 
chosen because of its capability to analyse individual preferences based on given choices. The conjoint 
analysis deals with how respondent preferences can be used to make a decision. Respondents evaluate a 
profile component of multiple conjoint elements with the objective to mimic the real decision making 
process as closely as possible. The preference score is calculated to give an implicit assignment to 
individual components of a product (Green & Srinivasan 1990; Lüthi & Prässler 2011) .  
The objectives of this proposed research are, to analyse the energy consumption behaviour pattern 
aspects of the Malaysian HEIs students and to develop energy consumption behaviour model to predict 
the energy demand based on the pattern analysed. These objectives are set based on  several main 
questions of this research such as what are the students' energy consumption behaviour pattern; how to 
assess and categorise these patterns; how to develop  a model based on energy consumption behaviour 
pattern; how much energy required by the students and how to predict university s future energy needs.   
3.1 Stage One   
Stage one is to analyse the aspects of energy consumption behaviour pattern of Malaysian HEIs 
students. Interviews and questionnaire method are used for collecting the data. The interviews will 
capture the behavioural aspect of students energy consumption such as their energy usage and factors 
affecting their consumption levels. The results will be categorised into three main patterns of energy users 
(e.g. High, Medium and Low Energy Users). Through these patterns categorisation, behavioural aspects 
of each pattern can be explained in detail to achieve the first objective.          
Fig. 2. Stage One Flow  
3.2 Stage Two  
Stage two will be based on the result finalized in stage one. In stage two, highly correlated 
behavioural factors that contribute to energy consumption are used as a basis to develop the conjoint 
cards. These cards indicate the set of preferences of each energy consumption behavioural factors, the 
respondents choice to select the card according to their preferences. Through the data collection, a model 
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can be estimated according to the behavioural pattern determined at the first stage. Thus, each behavioural 
pattern will have their own energy consumption behavioural model such as that shown in equation (1). 
Through this model, prediction of future consumption and potential saving can be made. The general 
model can be expressed as follows:  
D = M (a  + b  +c  + d  + e  + f  + h  + i  + j  + k  + l  + m ) (1)  
Where:  
D = Energy Demand; Device = a; Setting = b; Activity = c; Comfort = d; Social aspiration = e; 
Environmental concern = f; Education = h; Upbringing = i; Social marketing = j; Building regulation = k; 
Demographic = l; and Available Technology = m.        
Fig. 3. Stage Two Flow  
4. Conclusion   
The demand-side of HEIs students regarding their energy needs will expose valuable information 
such as future energy demand; types of existing energy users; the potential energy saving based on their 
energy consumption behavioural patterns; and suitable programs and policy that can be introduced. All of 
this information will be important for the HEIs facilities management department to strategise their 
future financial and energy management.     
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